Communications of the Association for Information Systems
Volume 28

Article 9

3-2011

An Empirical Investigation into the Assimilation of
Open Source Server Software
Kris Ven
Department of Management Information Systems, University of Antwerp, kris.ven@ua.ac.be

Jan Verelst
Department of Management Information Systems, University of Antwerp

Follow this and additional works at: https://aisel.aisnet.org/cais
Recommended Citation
Ven, Kris and Verelst, Jan (2011) "An Empirical Investigation into the Assimilation of Open Source Server Software," Communications
of the Association for Information Systems: Vol. 28 , Article 9.
DOI: 10.17705/1CAIS.02809
Available at: https://aisel.aisnet.org/cais/vol28/iss1/9

This material is brought to you by the AIS Journals at AIS Electronic Library (AISeL). It has been accepted for inclusion in Communications of the
Association for Information Systems by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.

An Empirical Investigation into the Assimilation of Open Source Server
Software

Kris Ven
Department of Management Information Systems, University of Antwerp
kris.ven@ua.ac.be

Jan Verelst
Department of Management Information Systems, University of Antwerp

In recent years, open source software (OSS) has become widely known and adopted in practice. In academic
literature, an increasing number of studies on the adoption of OSS have been published to investigate which factors
influence its adoption. However, most of these studies have an exploratory nature, and empirical support based on a
large-scale quantitative study is still missing. To address this issue, we present the results of a large-scale
quantitative study investigating the factors that influence the assimilation of open source server software (OSSS) by
organizations. OSSS refers to open source software products such as operating systems, web servers and mail
servers. We developed a conceptual model that describes the factors influencing the assimilation of OSSS. We
gathered data from 210 Belgian organizations and analyzed it using PLS to test this conceptual model. The
proposed model was able to explain a large proportion of the variance in the dependent variable in the model.
Surprisingly, we have found no support for the influence of several widely claimed advantages of OSSS. Our
findings further show that the assimilation of OSSS is predominantly influenced by the availability of internal and
external knowledge of OSSS.
Keywords: technology assimilation, open source software, organizational adoption, quantitative research, survey

Volume 28, Article 9, pp. 117-140, March 2011
The manuscript was received 6/30/2010 and was with the authors 1 month for 1 revision.

Volume 28

Article 9

An Empirical Investigation into the Assimilation of Open Source Server Software

I. INTRODUCTION
Over the past decade, open source software (OSS) has had an important impact on the software industry. When the
term was first coined in 1998, many people were skeptical toward the use of OSS in organizations. While a
community of volunteer developers used to be responsible for the development of OSS, an increasing number of
commercial software companies started to offer support and other OSS-related services and products [Fitzgerald,
2006]. Hence, the OSS phenomenon has evolved considerably in recent years into a more commercially viable form
[Fitzgerald, 2006]. This increased commercial support had a positive effect on the adoption of OSS [Dedrick and
West, 2003; Fitzgerald and Kenny, 2003; Morgan and Finnegan, 2010]. As a result, many OSS products have
already widely diffused through organizations.
At the same time, practice and trade publications reported on many claims with respect to the advantages related to
the use of OSS [Ven et al., 2008]. Several of the early reports about organizations that were using OSS were
journalistic, ambassadorial, or ideological in nature [Feller and Fitzgerald, 2002]. It remains unclear, however,
whether the common perceptions, attitudes, and publicized claims with respect to OSS have an influence on the
organizational adoption decision. Given the importance of gaining more insight into the adoption process in order to
improve upon the evaluation, adoption, and implementation of OSS, several researchers have called for additional
studies related to the adoption of OSS [Feller et al., 2006; Morgan and Finnegan, 2010; Niederman et al., 2006].
In recent years, an increasing number of studies have been conducted on the organizational adoption of OSS. Most
of these studies had a qualitative and exploratory nature. The aim of these studies was to gain an in-depth insight
into the factors that influence the organizational adoption of OSS. These studies have provided various interesting
and useful insights into the reasons that may influence the organizational adoption decision in organizations.
Unfortunately, empirical support for these factors based on a large-scale quantitative study is still missing. Such a
study could provide more insight into which factors play a decisive role in the adoption of OSS across a large
population of organizations. Therefore, we wanted to address this gap in literature by developing a conceptual model
describing the factors that influence the assimilation of OSS by organizations, and to subsequently quantitatively test
this model. Assimilation can be defined as ―an organizational process that (1) is set in motion when individual
organization members first hear of an innovation’s development, (2) can lead to the acquisition of the innovation,
and (3) sometimes comes to fruition in the innovation’s full acceptance, utilization, and institutionalization‖ [Meyer
and Goes, 1988, p. 897].
Since OSS is a common name for software that is distributed under a specific license, it refers to a wide range of
technologies. We felt that it was, therefore, necessary to narrow the scope of our research in order to guarantee the
internal validity of our study and to allow for a meaningful analysis. We decided to restrict the scope of our research
to open source server software (OSSS). We use this term to refer to OSS that is used for server or infrastructural
use, including operating systems, Web servers, and mail servers. We made this choice because of a number of
reasons. First, OSS has historically been quite strong in this domain with applications such as Linux, Apache, and
Bind. As a result, organizations have already progressed well in the assimilation of this type of OSS. Second, this
type of OSS is quite mature and well-known by many decision makers. This allows us to obtain meaningful and
more reliable perceptions with respect to OSSS. This may have been more difficult for other types of OSS that were
still evolving.
The rest of the paper is structured as follows. In the next section, we provide an overview of the literature related to
this study. We continue with discussing the theoretical background of our study. Next, we present the conceptual
model that was developed in this study. This is followed by a description of the research method, including construct
operationalization, validation, and data collection. The subsequent section presents the analysis of our data. We
then proceed with a discussion of our major findings, as well as their theoretical and managerial implications. Finally,
some concluding remarks are offered.

An Empirical Investigation into the Assimilation of Open Source Server Software
II. RELATED WORK
In this section, we discuss the literature related to this study. We start by providing a brief overview of previous
studies on the organizational adoption of OSSS. Next, we summarize the results of our own previous qualitative
research on the organizational adoption of OSSS.
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Organizational Adoption of OSSS
In the past few years, an increasing number of studies on the adoption of OSS have been published. However,
considerable variety exists in the scope and context of these studies. Studies have, for example, focused on the
adoption of open source desktop products such as OpenOffice.org (e.g., Brink et al., 2006; Ven et al., 2007), the
adoption of OSS in the public sector (e.g., Ghosh and Glott, 2005; Waring and Maddocks, 2005), or the adoption of
OSS in the software-intensive industry (e.g., Hauge et al., 2010; Morgan and Finnegan, 2010). The first studies on
the adoption of OSS focused on OSSS products such as Linux and Apache. The main reason for this is that serverside applications were the most mature and well-known OSS products available and were also among the first OSS
products to be adopted by organizations on a large scale. Most of these studies had a qualitative and exploratory
nature, providing an in-depth insight into the phenomenon. Our main interest in the remainder of this section is on
those studies that have focused on the adoption of OSSS.
The studies of West and Dedrick represented the first effort to investigate the adoption of OSSS [Dedrick and West,
2003, 2004, 2007; West and Dedrick, 2001, 2005, 2006]. They performed an exploratory study involving twenty-one
informants in fourteen American organizations. Their results indicated that cost was the most important factor that
influenced the adoption of OSSS. Other important factors included the presence of boundary spanners, perceived
reliability, compatibility with current technologies and skills, the availability of external support, and trialability. The
availability of the source code of OSS had little impact on the adoption decision [Dedrick and West, 2004, 2007;
West and Dedrick, 2001]. They further noted that organizations tried to minimize their switching costs in the adoption
of OSSS. In this regard, the compatibility with the current technologies and skills of the organization is an important
consideration [West and Dedrick, 2006].
Another important study is that of Fitzgerald, who performed a longitudinal study on the adoption of OSS by an Irish
hospital [Fitzgerald, 2009; Fitzgerald and Kenny, 2003, 2004]. The hospital decided to adopt OSS at various levels
in the organization, including StarOffice on the desktop computers, and Postfix at the server level to support the email infrastructure. This study mainly describes the experiences of the organization with the implementation of the
OSS products. The results showed that—in terms of user perceptions—the use of OSS at the server level was much
more successful than at the desktop level. The main motivation for the hospital to explore the use of OSS (including
at the server level) was cost, since the hospital was faced with considerable reductions in its budget. In addition, the
trialability of OSS was considered to be an important advantage, since it allowed the IT staff to experiment with
various OSS products before deciding which product to adopt [Fitzgerald, 2009].
Larsen and colleagues performed an exploratory case study in three Danish organizations, from both the public and
private sector [Holck et al., 2005; Larsen et al., 2004]. They found that cost and the availability of support were
important factors influencing the adoption decision. They further determined that the compatibility of OSS with the
existing infrastructure was an important consideration, since this determines the switching costs involved with a
migration to OSS. If these costs are too high, the organization may decide not to adopt OSS. The availability of the
source code was only found to be relevant when integrating various components in the IT infrastructure [Holck et al.,
2005; Larsen et al., 2004].
A study conducted by Lundell et al. reported on the perceptions and adoption of OSS by Swedish organizations
[Lundell et al., 2006, 2010]. Their study consisted of a telephone interview with respondents in fifty-eight Swedish
organizations. Their sample consisted primarily of organizations that already used OSS. Respondents were probed
for their initial thoughts regarding the term OSS, their level of—and experiences with—OSS adoption, and their
degree of participation in OSS projects. Respondents expressed a wide variety in perceptions with respect to OSS,
emphasizing a process view (referring to the process of how OSS is developed), a business view (referring to the
fact that the organization based its business model on OSS), an ideological view (referring to the community idea
behind OSS), or a pragmatic view (referring to the availability of the source code). It was further determined that
most use of OSS was situated at the infrastructure level, with 75 percent of the organizations using a LAMP (Linux,
Apache, MySQL, PHP) stack, and 50 percent of the organizations using other OSSS products. Informants reported
mainly positive experiences with respect to the reliability and quality of OSS, as well as the responsiveness of the
OSS community to development-related questions. Most informants were also aware that the use of OSS is not free
of charge, but included additional costs in terms of understanding and supporting OSS. It was also established that
75 percent of the organizations contributed in some way or another to at least one OSS project (by posting bug
reports, engaging in discussions on mailing lists, promoting the use of OSS in organizations, translating applications,
or by participating in software development).

Prior Qualitative Study
The research described in this paper was part of a larger mixed methods study in which we combined both an
exploratory qualitative perspective and a confirmatory quantitative perspective. The aim of the qualitative study was
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to generate a number of hypotheses with respect to the assimilation of OSSS, which would then be tested in the
quantitative study. The output of the qualitative study—which is reported in Ven and Verelst [in press]—was,
therefore, the input for the quantitative study described in this paper. The qualitative study started with an extensive
literature review of studies on the organizational adoption of OSS. The aim of the literature review was to determine
which factors were identified in previous studies to be influencing the assimilation of OSSS. Next, we conducted a
case study in ten Belgian organizations that had adopted OSSS. In each organization, we interviewed one or more
informants who were well-informed about the assimilation of OSSS in their organization. During the interviews, we
were primarily concerned with determining why the organization had decided to assimilate OSSS. We subsequently
coded and analyzed the data obtained from the interviews in order to identify the factors that influenced the
assimilation of OSSS. In our analysis, we identified seven factors that have an impact on the assimilation of OSSS.
Five of these factors were found to have an important impact on the adoption decision (i.e., software cost, switching
cost, reliability, presence of boundary spanners, and external support availability). On the two other factors (i.e.,
trialability and source code availability) we obtained mixed evidence, thereby suggesting that they have a limited
impact on the adoption decision. We will now summarize our findings with respect to each of these factors. For a
more detailed discussion, we would like to refer the reader to our previous work [Ven and Verelst, in press].
Concerning software cost, all organizations indicated that the lower license cost of OSSS was a factor in their
adoption decision. Most organizations indicated that the use of OSSS—instead of proprietary software—was a way
to reduce their expenses since there are no, or lower, license fees involved in the use of OSS. Several
organizations, however, tried to downplay the importance of cost by mentioning that the use of OSSS implies
additional costs (concerning support, implementation, training, and maintenance) and that the difference in license
costs is not so large when a commercial OSSS product—which requires a license fee—is used. Therefore, it
appears that acquisition cost plays a role in the assimilation of OSSS, although its impact may be rather limited
given the existence of additional costs related to the adoption. In addition, most organizations seemed to focus on
the initial savings in license costs, and did not try to estimate the total cost of ownership associated with OSSS.
Organizations also considered switching costs to be an important concern in the adoption decision. These switching
costs are dependent on the compatibility of OSSS with the existing knowledge and IT infrastructure in the
organization: the lower the degree of compatibility, the higher the switching costs will be. If these switching costs are
high, organizations were found to be less likely to adopt OSSS. Our results further showed that organizations were
primarily concerned with whether the knowledge of employees was compatible with the knowledge required by the
use of OSSS. Otherwise, the organization needed to invest in additional training. A migration from the Unix platform
to Linux was also found to be much easier than a migration from the Microsoft Windows platform to Linux, since the
switching costs in the former scenario are lower than in the latter scenario. This can be explained by the fact that
many administrative tools are shared between Unix and Linux, and that the design of Linux is based on the Unix
platform.
All organizations also indicated that the reliability of OSSS was an important factor in the adoption decision. Most
organizations were convinced that Linux is at least as reliable as its proprietary counterparts. However, our
informants also indicated that not all OSS products are currently sufficiently reliable to be used in organizations.
Organizations further indicated that they did not want to risk adopting unreliable software, and, therefore, considered
adopting only those OSS products that have proven their reliability in the past. In general, most OSSS products
(such as Linux, Sendmail, Bind, and Apache) were found to be sufficiently mature to be adopted by organizations.
The presence of boundary spanners was an important factor in the adoption of OSSS. Boundary spanners are
individuals within an organization who connect their organization to external information and can bring the
organization in contact with new technologies [Tushman and Scanlan, 1981]. In several instances, IT staff members
became familiar with OSS in their personal time and developed further knowledge about it. When a suitable
opportunity presented itself in the organization, they would recommend the use of OSSS to management. The
suggestion to adopt OSS was, as a result, frequently a bottom-up initiative. For several organizations, the presence
of boundary spanners was an efficient way to come into contact with OSSS, since their employees were able to
suggest the use of specific OSSS products (thereby avoiding a time-consuming search and selection process for the
organization), and to—at least partly—support the installation and maintenance of these OSSS products.
The availability of external support was likewise considered a very important factor by the organizations in our
sample. Some organizations preferred to make use of a support contract offered by vendors of commercial
enterprise Linux distributions such as RedHat or SUSE. In some cases, a third party mandated the use of these
enterprise Linux distributions. Most commercial software vendors (e.g., Oracle and SAP) only certify their software
on the commercial enterprise versions of Linux. Hence, if organizations want to use such applications on top of the
Linux platform, a commercial Linux version must be used. Several informants indicated that the organization did not
make intensive use of the support contract, but that it was rather considered an insurance that any problems would
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be quickly resolved by the Linux vendor when they would occur. Other organizations preferred to make use of a
service provider to assist in installing and maintaining the OSS products within the organization. This option was
primarily used by those organizations that lacked the necessary in-house resources due to the small size of their IT
department. Overall, organizations were reluctant to adopt OSSS in the absence of external support.
Concerning trialability—i.e., the ability to try out the software before making an adoption decision—we have found
mixed evidence. Most informants indicated that it was important to be able to try out the software before adopting it.
On the one hand, all organizations agreed that OSSS was easy to try out, since it can be freely downloaded from the
Internet. Organizations could download and try out OSSS products, evaluate how well the software performs, and
then decide on whether to adopt the product. On the other hand, organizations did not think that OSSS was easier to
try out than proprietary software, since demo and trial versions are also available for the latter. Nevertheless, several
informants indicated that using these demo and trail versions may be a little bit more cumbersome, since some
vendors require prior registration, provide a trial version with limited functionality, or only allow to try out the software
during a limited period of time. Some organizations also mentioned that trying out OSSS may sometimes be timeconsuming due to the absence of user-friendly install programs. Hence, although OSSS was found to have high
trialability, the impact on its assimilation may be rather limited.
The availability of the source code was found to be advantageous in some way or another by the majority of the
organizations in our sample. Several organizations mentioned that it provided them with the ability to read and/or
modify the source code of OSS products, which can be convenient when integrating OSS products in customdeveloped software. Some organizations indicated that the source code provided them with more control over their
IT infrastructure. Other organizations indicated that the openness of the source code provided more trust in the
software, since by allowing public peer review of the source code, the number of bugs and the risk that the software
contains hidden features can be minimized. Half of the organizations indicated to have applied changes to OSS
products. Most of these changes consisted of organization-specific customizations. However, when focusing on
OSSS products in particular, none of the organizations ever read or modified the source code of products such as
Linux and Apache, due to the complexity of these applications. Hence, the availability of the source code was found
to be primarily a latent advantage by the organizations in our sample. OSSS provided the ability to view or modify
the source code when required, but organizations did not appear to make frequent use of this possibility. Therefore,
the impact of this factor on the adoption decision may be rather limited.
In this paper, we will quantitatively test whether each of these factors identified in our prior qualitative study has a
significant impact on the assimilation of OSSS.

III. THEORETICAL FRAMEWORK
The theoretical framework used in this study is the Technology–Organization–Environment (TOE) framework
developed by Depietro et al. [1990]. Since the aim of this study is to conduct a comprehensive investigation into the
factors influencing the assimilation of OSSS, the TOE framework allows us to consider the broader context in which
this assimilation process takes places. The TOE framework distinguishes between three elements in the
organization’s context: the technological context, the organizational context and the environmental context. The
framework is therefore commonly known as the Technology–Organization–Environment (TOE) framework. The
technological context describes the characteristics of existing and new technologies. This context reflects the
common expectation that features of a technology itself will have an influence on the assimilation of that technology
(e.g., cost and compatibility). The organizational context refers to a number of descriptive measures of the
organization such as organizational size, the amount of slack resources, the degree of formalization, and the
presence of external linkages (e.g., boundary spanners). The external context refers to properties of the
environment in which the organization operates, such as the characteristics of the industry, the availability of skilled
workers, the availability of support services, and external regulations.
TOE does, however, not aim to offer a concrete model describing the factors that influence the assimilation process;
it is rather a taxonomy for classifying factors in their respective context. The main contribution of this framework is
that it encourages the researcher to take into account the broader context in which assimilation takes place. The
importance of taking into account organizational and environmental characteristics in addition to characteristics of
the technology itself has been supported by several other studies (e.g., Fichman, 2000; Rogers, 2003). Similar to
most adoption research, studies that have used the TOE framework focused on a specific technology [Fichman,
2000]. Those studies populate the TOE framework with factors that are idiosyncratic to the technology being studied.
Empirical support for the TOE framework has been provided by a large number of studies including studies
concerning Electronic Data Interchange (EDI) [Kuan and Chau, 2001], open systems [Chau and Tam, 1997], and ebusiness [Zhu and Kraemer, 2005].
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IV. CONCEPTUAL MODEL AND HYPOTHESES
Based on the results of the qualitative study, a conceptual model was developed [see Ven and Verelst, in press].
This conceptual model describes the factors that are hypothesized to be influencing the assimilation of OSSS and is
based on the TOE framework. The conceptual model is shown in Figure 1 and illustrates that seven factors are
hypothesized to be influencing the assimilation of OSSS, namely five technological factors, one organizational factor
and one external factor.

Figure 1. Conceptual Model for the Assimilation of OSSS

Technological Context
The results of our qualitative study suggested that the reliability of OSSS was one of the major factors influencing
the assimilation of OSSS [Ven and Verelst, in press]. Previous qualitative studies on the organizational adoption of
OSSS also suggest that reliability is a factor in the adoption decision [Dedrick and West, 2003, 2004; Lundell et al.,
2010]. The importance of this factor can be explained by the fact that there is much uncertainty about the reliability
of OSS [Dedrick and West, 2004; Ven et al., 2008]. Some organizations do not consider OSSS to be of a sufficiently
high quality to be used in organizations, since they consider it software developed by a community of volunteer
developers without the backing of a commercial organization. Although this characterization is representative of the
early years of OSS development, it has been noted that in the past few years, the OSS phenomenon has
transformed itself into a more professional and commercially viable form [Fitzgerald, 2006]. Contemporary OSS
development is increasingly supported by commercial organizations. The concerns with respect to the reliability of
OSS within an organizational context also led to the development of so-called open source maturity models such as
OpenBRR and QSOS that aim to assess whether a specific OSS product is mature enough to be adopted by
organizations. Recent studies have shown that some organizations still consider Linux and other OSSS to be inferior
to proprietary systems, while other organizations consider OSSS to be on par with its proprietary counterparts
[Dedrick and West, 2004, 2007; Ven and Verelst, in press; Ven et al., 2008; West and Dedrick, 2006]. Hence, a
considerable variety in opinions exists with respect to the reliability of OSSS and we expect that organizations that
consider OSSS to be reliable will be more likely to assimilate OSSS. This leads to the following hypothesis.
Hypothesis 1. Organizations that perceive OSSS to be reliable will exhibit a larger extent of OSSS assimilation.
Trialability refers to the degree to which a technology is easy to try out before making a final decision on whether to
adopt the technology or not. Previous studies have shown that a higher degree of trialability has a positive influence
on the tendency to adopt that technology (e.g., Moore and Benbasat, 1991; Rogers, 2003). The influence of
trialability on the adoption decision has primarily been studied within the context of an individual adoption decision
(e.g., Karahanna et al., 1999; Moore and Benbasat, 1991). Nevertheless, research has suggested that the
availability of trial versions of a product increases the market value of the product, which in turn could result in a
higher adoption of the product [Gallaugher and Wang, 2002]. OSS offers two advantages over proprietary software
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concerning trialability: it can be freely downloaded from the Internet without prior registration with a vendor, and
there are no limitations in time or functionality when using the software. Because of these properties, some authors
have argued that OSS possesses ―unlimited trialability‖ [Kshetri, 2005]. Previous studies have shown that
organizations generally agree that OSSS has a high degree of trialability [Dedrick and West, 2003; Ven and Verelst,
in press]. However, the organizations in our qualitative study also mentioned that due to the absence of easy-to-use
install programs, trying out OSSS may not be that easy, especially when the knowledge about OSS is limited [Ven
and Verelst, in press]. In addition, some organizations mentioned that they noticed little difference with the trialability
of proprietary software [Ven and Verelst, in press]. Hence, although the trialability of OSSS is not questioned, it
remains somewhat unclear whether organizations really consider trialability an important factor in the assimilation
process. Since the results from our qualitative study are mixed [Ven and Verelst, in press], we hope to gain more
insight into whether trialability has an impact on the assimilation of OSSS. Since evaluation and trial is one of the
first stages in the assimilation process, it can be expected that a higher trialability of the software will contribute to its
assimilation. We therefore propose the following hypothesis.
Hypothesis 2. Organizations that perceive OSSS to be easier to try out will exhibit a larger extent of OSSS
assimilation.
The availability of the source code of OSS is the most distinguishing property of OSS. As a result, it is probably one
of the most frequently discussed characteristics of OSS. While the source code for proprietary applications is closed,
the source code of OSS is available for everyone to study and modify it. Several authors have argued that the
availability of the source code reduces the time required to fix bugs [Raymond, 2001] or results in more secure
systems [Payne, 2002]. On the other hand, many of these claimed advantages rely on the assumption that an
effective peer review system is in place during which the code is examined by a large number of developers. There
are indications that this is not true for all OSS projects [Feller and Fitzgerald, 2002]. Nevertheless, the source code
availability is often stressed as one of the main advantages of OSS. We have found that several organizations in our
qualitative study considered the availability of the source code of OSS to some extent an advantage [Ven and
Verelst, in press]. The source availability provided more trust in the software and also provided the opportunity to
read and modify the source code if required. However, none of the organizations actually read or modified the
source code of OSSS products, given the fact that examining and modifying the source code of such products is a
complex activity. This is consistent with several studies that have suggested that the source code is not used that
often [Fitzgerald and Kenny, 2003; Larsen et al., 2004; West and Dedrick, 2005]. It remains unclear, however, if
organizations do indeed consider the source code availability to be an advantage that might influence the
assimilation of OSSS. Given the mixed evidence on this factor, we decided to quantitatively test whether perceived
usefulness of source code availability impacts the assimilation of OSSS. This leads to the following hypothesis.
Hypothesis 3. Organizations that perceive the availability of the source code of OSSS to be useful will exhibit a
larger extent of OSSS assimilation.
Another important factor that was identified during the qualitative study was the level of switching costs involved in
the adoption of OSSS. The decision to adopt OSSS cannot be considered in isolation from the existing IT
infrastructure and knowledge. Prior to the decision on whether to adopt OSSS, organizations will have invested in
their IT infrastructure and in the knowledge of their IT staff. If OSSS is incompatible with any of these two elements,
the organization will incur switching costs. These switching costs refer to the costs—both financial and otherwise—
that are involved in terminating the use of the current technology, and adopting a new one [Klemperer, 1987]. If the
degree of incompatibility between both technologies is high, the switching costs will be high as well and the adoption
of the new technology will be less likely. The role of switching costs is well-acknowledged in adoption literature [e.g.,
Greenstein, 1997; Klemperer, 1987; Shapiro and Varian, 1999]. Organizations will generally tend to minimize their
switching costs by choosing a technology that is compatible with their existing IT infrastructure and knowledge
[Greenstein, 1997; West and Dedrick, 2006]. Hence, adoption decisions are influenced by investments made in the
past. In the extreme case, switching costs can even lead to a situation of vendor lock-in, when the cost of switching
to another vendor or platform is too expensive [Greenstein, 1997; Shapiro and Varian, 1999]. In addition,
organizations will in most cases seek some degree of standardization in their IT infrastructure since it ensures
technical compatibility between their various systems and it requires the organization to acquire less diverse
knowledge. In the context of the adoption of OSSS, an important distinction must be made between organizations
that standardize on the Unix platform and those that standardize on the Microsoft Windows platform. While the Unix
platform is quite compatible with Linux and other OSSS (in terms of technical compatibility and the knowledge
required for both platforms), the Microsoft Windows platform is rather incompatible with OSSS. Formulated in terms
of innovation literature, the transfer from Unix to Linux would be classified as incremental, requiring little learning
efforts, while the transition from Microsoft Windows to Linux is discontinuous, introducing new ideas and
technologies for the adopter [Tushman and Nadler, 1986]. Previous studies on the adoption of OSSS have indeed
noted that organizations consider a migration from Unix to OSSS much easier than a migration from Microsoft
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Windows to OSSS [Dedrick and West, 2003; Fitzgerald and Kenny, 2003; Ven and Verelst, in press; West and
Dedrick, 2006]. This can be explained by the fact that Linux is essentially a Unix clone and many administration tools
are shared between both platforms. Organizations that have standardized on the Microsoft Windows platform will
therefore have to invest more effort in migration, conversion, and training in order to adopt OSSS. Several studies
have therefore concluded that the level of switching costs have an impact on the adoption decision on OSSS
[Dedrick and West, 2003; Li et al., 2005; Ven and Verelst, in press]. The results of our qualitative study further
suggest that the cost of retraining personnel is the most important component of switching costs [Ven and Verelst, in
press]. We therefore formulate the following hypothesis.
Hypothesis 4. Organizations that expect high switching costs related to the adoption of OSSS will exhibit a smaller
extent of OSSS assimilation.
Another factor that was relevant to the adoption of OSSS is software cost. Adoption literature states that the less
expensive the technology, the more likely it is that it will be adopted [Rogers, 2003]. This is consistent with the
observation that a high cost could be a barrier to adoption for those organizations with limited financial resources.
Within the context of the adoption of OSSS, software cost could have a positive effect on the assimilation process.
An important difference with proprietary software is that there are—in principle—no license fees associated with the
use of OSS. Hence, the acquisition cost of OSSS can be considered lower than for proprietary software. Several
studies have noted that the lower license cost is an important reason for the adoption of OSSS, and that
organizations adopt OSSS in order to realize cost savings [Dedrick and West, 2003, 2007; Fitzgerald and Kenny,
2003; Larsen et al., 2004; Lundell et al., 2010; Ven and Verelst, in press; West and Dedrick, 2006]. The impact of
cost on the adoption decision is, however, more complex. It has, for example, been noted within the context of the
adoption of open source desktop software that the low acquisition cost of OSS may lead to the perception that OSS
is inferior to proprietary software [Fitzgerald, 2009]. In addition, it remains unclear whether the cost savings are as
large as often claimed. In our qualitative study, we observed that a number of organizations tried to downplay the
importance of the acquisition cost [Ven and Verelst, in press]. It was noted that since the number of licenses at the
server level were limited, the savings in license cost are limited as well. In addition, many organizations made use of
a commercial Linux distribution, such as RedHat and SUSE. Since there are also license fees related to the use of
those commercial Linux distributions, the cost advantage of OSSS is reduced. Organizations indicated that in such
situations, the initial cost advantage of OSSS is rather limited. Hence, the opinions with respect to whether the
acquisition cost of OSSS is lower than that of proprietary software vary across organizations. In addition, although
many claims have been made with respect to this factor, a clear insight in the impact of this factor on the
assimilation of OSSS is still missing. We therefore propose the following hypothesis.
Hypothesis 5. Organizations that perceive OSSS to be less expensive will exhibit a larger extent of OSSS
assimilation.
Switching costs are all the costs that are associated with a migration from one technology to another. Hence, the
acquisition costs of the latter technology are part of the switching costs. If the license or acquisition costs of that
technology are lower, the switching costs will be lower as well, and vice versa. Concerning the adoption of OSSS, it
is possible that the lower acquisition and license costs are not a sufficient reason for organizations to adopt.
Previous studies have shown that organizations are aware that although the license costs of OSSS are lower, there
are additional costs involved in the adoption of OSSS (i.e., switching costs) [Lundell et al., 2010; Ven and Verelst, in
press]. These additional costs can render the real cost advantage of OSSS less clear. This would suggest that
respondents take switching costs into consideration when making their decision. Hence, the overall impact of the
potential cost advantage on the assimilation of OSSS may be mediated by the amount of switching costs involved in
the assimilation process. We therefore formulate the following hypothesis.
Hypothesis 6. Organizations that perceive OSSS to be less expensive will perceive the switching costs involved in
adopting OSSS to be lower.

Organizational Context
Within the organizational context, the presence of boundary spanners was an important factor. Boundary spanners
are individuals within an organization who connect their organization to external information and can bring the
organization in contact with new technologies [Tushman and Scanlan, 1981]. Boundary spanners are especially
important when external knowledge is difficult to obtain by the internal staff [Cohen and Levinthal, 1990]. In that
case, knowledge barriers may exist in the organization that could prevent the adoption of a new technology
[Attewell, 1992]. The presence of boundary spanners enables the organization to learn more effectively about new
technologies, and to acquire in-house knowledge about them [Cohen and Levinthal, 1990]. Boundary spanners play
an important role during the adoption of OSSS. Organizations in which boundary spanners are present can learn
more easily about the existence of OSS and its potential to be used in the organization. The organization can in that
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case rely on the judgment of its employees. These employees have developed their knowledge on OSSS outside
the work environment and then introduce this knowledge to the organization. It has indeed been noted in literature
that employees frequently use OSSS at home, learn more about it, and then suggest its use to managers within their
organization [Dedrick and West, 2003; Lundell et al., 2010; Ven and Verelst, in press]. Boundary spanners can,
therefore, be considered advocates for the assimilation of OSSS. Boundary spanners also help organizations in
lowering the entry barrier to using OSSS. Organizations in which no boundary spanners are present will experience
more difficulties in obtaining information about OSSS and may miss certain opportunities to use it, since their
employees may not recognize these opportunities. Hence, we propose the following hypothesis.
Hypothesis 7. Organizations in which boundary spanners for OSSS are present will exhibit a larger extent of OSSS
assimilation.
The presence of boundary spanners is an efficient way for organizations to learn about OSSS. The presence of
boundary spanners in the organization means that these employees already have OSSS-related skills. As a result,
there is less need for the organization to acquire general information about OSSS or specific information about
which OSSS products could be used by the organization. It may also reduce the need for training, since some
employees already possess knowledge about OSSS and may educate their colleagues. Without these boundary
spanners, the organization would have to invest more time and financial resources, thereby resulting in higher
switching costs. This is similar to the observation of Li et al. [2005] that the availability of internal human capital
lowers switching costs. We therefore formulate the following hypothesis.
Hypothesis 8. Organizations in which boundary spanners for OSSS are present will perceive the switching costs
involved in adopting OSSS to be lower.

Environmental Context
An important factor from the environmental context that influences the adoption of OSSS is the availability of
external support. The availability of external support has been shown to be an important factor in several adoption
studies, especially in small organizations [Gable, 1991; Thong et al., 1994]. Within the context of the adoption of
OSSS, the availability of external support represents a specific issue, since many organizations are concerned with
the fact that it is difficult to obtain support for OSSS products. OSS was originally developed by a community of
volunteer developers, and the only means of support consisted of interacting with the members of the OSS
community over on-line channels such as IRC or mailing lists. However, it is not guaranteed that all questions will be
answered by the community, and the community does not offer on-site services. Hence, the community is not able to
provide the guarantees required by organizations. Over time, commercial support services for OSS became
increasingly available, especially for well-known OSSS products. Unfortunately, these service providers were often
small and local organizations which may raise concerns over their long-term viability. Although this is becoming less
of a problem in recent years thanks to the services provided by large international service providers, organizations
may still be concerned with respect to the availability of external support. It has indeed been noted in literature that
some organizations feel insufficient support for OSSS is available, while other organizations do not feel this to be
problematic [Dedrick and West, 2003; Fitzgerald and Kenny, 2003; Larsen et al., 2004; Li et al., 2005; Ven and
Verelst, in press]. In addition, most organizations prefer being able to rely on external support since it allows
organizations to rely on outside knowledge when a problem surfaces with the OSSS product to which the answer
cannot be provided internally [Dedrick and West, 2003; Fitzgerald and Kenny, 2003; Larsen et al., 2004; Li et al.,
2005; Ven and Verelst, in press]. The perception to which degree external support is available for OSSS may
therefore influence the adoption decision. Hence, we formulate the following hypothesis.
Hypothesis 9. Organizations that perceive external support for OSSS to be available will exhibit a larger extent of
OSSS assimilation.
The availability of external support may also have an influence on the switching costs involved in the adoption of
OSSS. If organizations feel little external support is available on the market, the organization will need to start a
search for service providers that offer services related to OSSS. In the next step, they will have to screen the various
service providers to assess which of them will be selected by the organization. This is a process that requires time of
the employees and also financial resources. In addition, organization may feel that support for OSSS will be more
expensive since only a limited number of OSS service providers are available on the market. However, since
boundary spanners may have good knowledge of the market for OSS consultancy services, their presence may
reduce the time needed to search and select service providers who can assist the organization in the use of OSSS.
As a result, the switching costs for the organization will be lower. This argumentation is similar to that of Li et al.
[2005], who also hypothesized that the availability of external human capital for OSS will decrease switching costs.
We therefore propose the following hypothesis.
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Hypothesis 10. Organizations that perceive external support for OSSS to be available will perceive the switching
costs involved in adopting OSSS to be lower.

V. RESEARCH METHOD
The aim of this study was to perform a quantitative validation of the conceptual model presented in Figure 1. To this
end, we conducted a field study using the survey method. Before discussing data collection and analysis, we provide
details on the operationalization of the constructs included in the conceptual model and the validation of our
measurement instrument.

Construct Operationalization
We started the operationalization of our constructs by providing a clear definition of the theoretical concepts we
intended to measure. The findings from the qualitative study were an important source for developing these
definitions. We will now further discuss the operationalization of the dependent variable (assimilation), the seven
independent variables, and the control variables.
The dependent variable in our model is the assimilation of OSSS. We reused the measurement instrument for
assimilation developed by Fichman and Kemerer [1997]. A number of studies in IS research have already used this
scale (e.g., Fichman and Kemerer, 1997; Ravichandran, 2005). This scale distinguishes among seven possible
assimilation stages through which organizations may progress. A Guttman scale is used to classify organizations in
the appropriate assimilation stage. Since the instrument was first used to study the assimilation of object-oriented
programming languages, we have slightly adjusted the wording of the items to suit the context of the present study
(i.e., the assimilation of OSSS).
For the independent variables, a literature review was undertaken to identify previously validated measurement
items. For reliability, switching costs, trialability, presence of boundary spanners, and external support availability
suitable measurement instruments could be found in literature which required no, or only a few, modifications. For
cost advantage and usefulness of source code availability, no suitable measurement scales could be identified in
literature. Hence, new items were developed based on the findings of the qualitative study. All independent variables
were modeled as reflective multi-item constructs. Each item was measured using a 7-point Likert scale ranging from
strongly disagree to strongly agree, with each point labeled.
We decided to consider the impact of three additional control variables that may account for some of the differences
in the extent of assimilation across organizations. These control variables were organization size, size of the IT
department, and sector.
Organization size has frequently been found to have a positive impact on the assimilation of new technologies
[Fichman, 2000]. Large organizations are generally more likely to have more resources, which facilitates the
assimilation process. On the other hand, it is possible that smaller organizations will be more likely to adopt OSSS.
Since they generally have fewer resources, they might look for potentially cheaper OSSS solutions. Organization
size was measured as the total number of employees that worked in the organization.
The size of the IT department may be an indication of the technical resources available to the organization
[Fichman, 2000]. The more technical resources are available to the organization, the larger the technological
knowledge base that can be used for assimilating OSSS. The size of IT department was measured by the total
number of servers in use by the organization.
The sector in which the organization is active may also influence the assimilation of OSSS. Our main interest is in
comparing the private and public sector. Lately, many public administrations are undertaking large-scale
deployments of OSS, mostly on desktop computers. Therefore, it is interesting to examine whether public
administrations are more likely to adopt OSSS or not. The sector was recorded using a dichotomous item indicating
whether the organization was active in the private or public sector (0 = private sector; 1 = public sector).
Since the measures of organization size and size of the IT department were skewed, the natural logarithm of these
values was used in subsequent analyses to ensure the data was normally distributed.
It must be noted that it is essential that each respondent interprets the term OSSS the same. Hence, we needed a
more precise and explicit definition of this term. We accomplished this similar to Fichman and Kemerer [1997] by
restricting our study to an exhaustive list of OSSS products. It was decided to restrict the list to the most prominent
and mature OSSS products. To this end, we took into account the available academic and professional literature, as
well as our findings from the qualitative phase. The final version of this list included seven well-known OSS products
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that are typically used on servers, namely Linux, BSD, Apache, Bind, Sendmail, Postfix, and Samba. Respondents
were instructed on each page in the survey that the term OSSS referred to this exhaustive list of seven OSS
products.

Instrument Validation
We preferred to be conservative, and subjected all measurement scales—even those that were previously validated
in literature—to a rigorous validation procedure to ensure the content validity, construct validity, and reliability of our
measurement instrument. We conducted a first pretest using five judges, including both academics and practitioners.
The aim of the pretest was to reduce the initial item pool generated by the researchers and to identify any issues in
the wording and understanding of items. The pretest was divided into two parts: a labeled sorting exercise and a
rating exercise. During the sorting exercise, judges were also invited to report any remarks they had with respect to
each item. The rating exercise measured how essential each item was for measuring its respective construct and
was based on the procedure proposed by Lewis et al. [2005].
Next, we conducted a second pretest to perform a qualitative review of the survey instrument to identify any issues
in the survey design. The pretest involved seven experts, once again including both academics and practitioners. In
order to maximize the feedback that could be obtained from the experts, we decided to use the cognitive
interviewing technique with two of our experts [Willis, 2005]. This pretest did not reveal any major problems.
Finally, we performed a pilot study to conduct an initial quantitative validation of the measurement instrument, based
on the responses of thirty-four IT managers in Belgian organizations. The analysis consisted of a number of
statistical tests, including a visual inspection of the correlation matrix to assess convergent and discriminant validity,
an exploratory factor analysis, and the computation of Cronbach’s alpha. Given the limited sample size, the results
of these tests were interpreted with caution. Nevertheless, the results indicated that the measurement scales
exhibited satisfactory levels of validity and reliability. Only three items that consistently performed poorly across all
statistical tests were removed from the measurement instrument.

Data Collection
To collect the data for our research, we conducted a field study using a self-administered web survey. The target
population for our study were Flemish organizations that had servers installed. The sampling frame for the study
consisted of the Flemish organizations included in the database of a market research bureau that collects IT-related
information on a regular basis from 25,000 organizations from various sectors in Belgium, The Netherlands and the
Grand Duchy of Luxembourg. Since the penetration of Linux was estimated to be around 8 percent, we used a
disproportional stratified sampling strategy to ensure that we would include a sufficient number of OSSS adopters to
allow for statistical analysis. Organizations were divided into two strata, based on the fact whether the organization
used Linux at the time of the survey (this information was available in the database of the research bureau). We
drew random samples from both strata and restricted ourselves to Flemish organizations.
The target audience for the survey consisted of decision makers on IT. In most organizations, this responsibility was
delegated to the CIO or IT manager, or possibly the CEO in smaller organizations. All subjects included in the
sample were first personally contacted by telephone, and were asked for their cooperation in this study. Upon
agreement, subjects were sent an invitation via e-mail. This e-mail also contained a unique identifier that was
necessary to complete the survey, thereby preventing organizations outside our sample from completing the survey
and participants from completing the survey more than once. In total, we contacted subjects in 622 organizations.
Only thirty-eight organizations explicitly declined to participate in the study, while forty-nine organizations were
discarded by the researcher, since they did not have any servers installed. If organizations did not complete the
survey within fourteen days, they were sent one or more reminders encouraging them to complete the survey. Of the
535 organizations that were sent an invitation, 332 replied, which corresponds to a response rate of 62.1 percent.
This is a high response rate compared to similar studies in this field. We attribute this high response rate to the
personal telephone contact that was the initial contact with the organizations. It was observed during these
telephone calls that this significantly positively influenced the willingness of organizations to participate.
The data obtained from those 332 organizations was subjected to a careful data screening process, in which the
data was checked for the existence of missing values and univariate and multivariate outliers. A total of 270 cases
remained available for further analysis. We decided to further narrow down our sample to those organizations that
had decision authority, or in other words, that were autonomous in making decisions concerning the IT
infrastructure. Some organizations may rely on the decision of a parent company, or may have decided to fully
outsource their IT. Querying those organizations about their perceptions and use of OSSS may potentially distort our
findings. After eliminating those organizations without decision authority, 210 cases remained available for our main
analysis. Demographics on these organizations are displayed in Table 1.
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Table 1: Demographics of Final Sample
Organization Size
Very small (1–49)
26
12.4%
Small (50–99)
37
17.6%
Medium (100–249)
58
27.6%
Large (250–499)
41
19.5%
Very large (>500)
48
22.9%
Total
210
100.0%
IT Department Size
Very small (1–2)
24
11.4%
Small (3–5)
39
18.6%
Medium (6–10)
55
26.2%
Large (11–50)
67
31.9%
Very large (>50)
25
11.9%
Total
210
100.0%
Sector
Government
55
26.2%
Non-government
155
73.8%
Total
210
100.0%
Assimilation Stage
0. Not aware
35
16.7%
1. Awareness
40
19.0%
2. Interest
15
7.1%
3. Evaluation/trial
15
7.1%
4. Commitment
39
18.6%
5. Limited deployment
47
22.4%
6. General deployment
19
9.0%
Total
210
100.0%

VI. EMPIRICAL ANALYSIS
To analyze our data, we decided to make use of structural equation modeling (SEM). Two types of SEM are
available: the covariance-based approach (as implemented in, for example, LISREL, EQS, or AMOS) and the partial
least squares (PLS) approach (as implemented in, for example, PLSGraph or SmartPLS) [Gefen et al., 2000; Petter
et al., 2007]. Our choice for using PLS is based on two main arguments. First, the application of covariance-based
SEM requires a strong theoretical foundation, while PLS does not require such a strong theoretical foundation. Our
study was the first to quantitatively test a model describing the factors that influence the organizational adoption of
OSSS. In addition, our model was based on the results of an exploratory case study. Hence, the model did not have
a sufficiently strong theoretical foundation to apply covariance-based SEM. Second, covariance-based SEM is
mainly suited for theory development and testing, since its aim is to determine whether the covariance matrix implied
by the theoretical model fits the empirical covariance matrix. PLS is used for predictive applications and tries to
maximize the explained variance of the manifest variables [Anderson and Gerbing, 1988; Gefen et al., 2000]. In our
study, we aim to explain the organizational adoption of OSSS, and essentially try to predict if an organization will
adopt OSSS based on its perceptions of a number of latent variables. Hence, based on both considerations, the use
of PLS is more appropriate. To support our analysis, SmartPLS 2.0M3 [Ringle et al., 2005] was used.

Measurement Model
We started our PLS analysis with an evaluation of the measurement model in order to assess the reliability and
factorial validity of the constructs. In a first step, we assessed individual item reliability by investigating the loadings
of the items on their respective construct. Examination showed that some items did not meet the proposed minimum
of .707 [Barclay et al., 1995]. Therefore, we decided to eliminate four items from our further analysis. The revised
model displayed highly desirable characteristics. A subsequent analysis showed that all items had loadings that
were significant at the .001 level, and all but one item (i.e., PBS1) had a loading exceeding .707 (see Table 4 for the
results of the PLS factor analysis). However, we decided to retain this item since the loading of this item was very
close to the proposed minimum (i.e., .683), was significant at the .001 level, and the examination of the cross
loadings identified no issues with respect to this item.
Next, we evaluated factorial validity. Table 2 shows that both Cronbach’s alpha and the composite reliability (CR)
coefficients of all constructs were above the minimum of .70 recommended in the literature [Chin, 1998]. In addition,
the average variance extracted (AVE) was well above .50, as recommended in the literature [Chin, 1998; Fornell and
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Larcker, 1981]. These results provide support for convergent validity. Discriminant validity was ascertained by
verifying that the square root of the AVE is higher than all the interconstruct correlations [Barclay et al., 1995; Chin,
1998]. As Table 3 shows, our data satisfies this criterion. A second means for investigating discriminant validity is by
examining the cross-loadings. The results from the PLS factor analysis are shown in Table 4. As can be seen from
this table, each item loads higher on the construct it intends to measure, than on any other construct [Barclay et al.,
1995; Chin, 1998]. In addition, the loadings in each construct block are higher than the cross-loadings of the
construct with items from other constructs. As a result, both tests indicated that our model has a sufficient level of
discriminant validity.
Table 2: Convergent Validity Statistics
Construct
AVE
CR
Cronbach’s alpha
PSWC
.60
.85
.78
PREL
.80
.94
.91
TRIAL
.82
.93
.90
ACCSC
.82
.96
.94
PBS
.65
.90
.87
EXTSUP
.71
.92
.90
SWCOST
.73
.93
.91

ACCSC
.90
ASSIMILATION
.29 1.00
EXTSUP
.22 .31 .84
PBS
.31 .59 .27 .81
PREL
.31 .49 .36 .48 .89
PSWC
.28 .33 .29 .30 .50 .77
SWCOST
-.41 -.48 -.34 -.52 -.56 -.45 .86
TRIAL
.13 .04 -.17 .06 .00 .16 .04
Note: Diagonal elements represent the square root of the AVE

TRIAL

SWCOST

PSWC

PREL

PBS

EXTSUP

ASSIMILATION

ACCSC

Table 3: Discriminant Validity of Major Constructs

.90

We also tested for the existence of common method bias by using the approach suggested by Podsakoff et al.
[2003]. This method consists of extending our research model with one latent variable representing the influence of
common method bias. The structural paths are then examined both with and without the common method factor.
Given the fact that the common method factor on average only explained .9 percent of the variance (compared to
85.6 percent for our independent variables), we can conclude that the influence of common method bias is
acceptable in this study.

Structural Model
We subsequently assessed the structural model using PLS. We performed a bootstrapping procedure using 500
resamples and construct level sign-changes to assess the significance of the path coefficients. We evaluated the
2
model on the R -values and the significance of the paths. Similar to previous studies (see e.g., Fichman and
Kemerer, 1997; Ravichandran, 2005; Teo et al., 2003), we estimated three different models, namely (1) the
theoretical model, (2) the control model, and (3) the full model. An evaluation of these three structural models is
2
shown in Table 5. It can be seen that the R -value of ASSIMILATION in all models is highly significant. Next, we can
determine if the addition of the control variables in the model leads to a substantial increase in the explained
variance in the dependent variable, by calculating the corresponding F-statistic for including additional variables into
the model. Results show that the full model is superior to both the control model and the theoretical model: it
explains 32.3 percent and 6.7 percent more variance respectively. In addition, both F-statistics are highly significant
(p < .0001). Therefore, we continue with the interpretation of the full model.
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.81
ACCSC1
.28
.18
.34
.91
ACCSC2
.25
.14
.29
.93
ACCSC3
.25
.20
.25
.92
ACCSC4
.26
.22
.26
.94
ACCSC5
.29
.24
.26
1.00
ASSIMSTAGE
.29
.31
.59
.77
EXTSUP1
.09
.10
.13
.79
EXTSUP2
.22
.24
.26
.84
EXTSUP3
.20
.30
.29
.91
EXTSUP4
.18
.29
.20
.90
EXTSUP5
.19
.30
.21
.68
PBS1
.14
.44
.34
.86
PBS2
.28
.47
.10
.80
PBS3
.22
.40
.23
.89
PBS4
.32
.53
.19
.80
PBS5
.29
.51
.25
PREL1
.27
.40
.26
.43
PREL2
.24
.46
.33
.47
PREL3
.29
.48
.36
.43
PREL4
.31
.39
.32
.38
PSWC1
.34
.28
.27
.31
PSWC2
.22
.22
.21
.30
PSWC3
.10
.22
.18
.15
PSWC5
.12
.27
.20
.13
SWCOST1
-.31
-.37
-.28
-.40
SWCOST2
-.36
-.42
-.28
-.44
SWCOST3
-.42
-.44
-.32
-.50
SWCOST4
-.40
-.40
-.29
-.48
SWCOST5
-.28
-.44
-.30
-.40
TRIAL1
.15
.02
-.13
.06
TRIAL2
.10
.04
-.18
.03
TRIAL3
.14
.04
-.14
.09
All item loadings in bold are significant at p < .001.

.32
.35
.21
.25
.25
.49
.19
.32
.36
.26
.32
.30
.44
.29
.47
.42
.89
.91
.90
.85
.45
.41
.28
.35
-.39
-.46
-.52
-.47
-.53
.04
-.02
.00

.32
.30
.21
.19
.21
.33
.22
.21
.28
.26
.24
.20
.33
.12
.31
.23
.41
.41
.49
.46
.76
.81
.76
.76
-.27
-.38
-.45
-.46
-.35
.15
.16
.13

-.38
-.39
-.37
-.33
-.38
-.48
-.21
-.38
-.29
-.24
-.27
-.38
-.37
-.37
-.46
-.49
-.47
-.55
-.50
-.44
-.48
-.28
-.27
-.29
.77
.88
.94
.89
.79
.08
.05
.01

TRIAL

SWCOST

PSWC

PREL

PBS

EXTSUP

ASSIMILATION

ACCSC

Table 4: Item Loadings and Cross-loadings in PLS Factor Analysis

.20
.13
.09
.09
.09
.04
-.20
-.11
-.09
-.19
-.16
-.04
.14
.04
.11
.00
-.02
-.04
.01
.06
.10
.17
.06
.16
.01
.01
.08
.00
.07
.83
.94
.94

2

The results of the structural model can be found in Figure 2. The R -value of ASSIMILATION, the dependent latent
variable of main theoretical concern, is 49.0 percent. This means that our model is able to explain a large portion of
the variance in the dependent variable. Examination of the significance of the path coefficients shows that six out of
our ten hypotheses were supported. The impact of four variables on ASSIMILATION were not found to be
significant: PSWC (Hypothesis 5), TRIAL (Hypothesis 2), ACCSC (Hypothesis 3), and EXTSUP (Hypothesis 9). The
results for TRIAL and ACCSC are interesting, but not unexpected, given the results of our qualitative study. Although
we expected that PSWC and EXTSUP would have a direct impact on ASSIMILATION, we did not obtain statistical
evidence for this. On the other hand, both constructs have significant paths to SWCOST. Both path coefficients are
negative, meaning that they are reversely related to SWCOST. Another significant predictor of SWCOST is PBS,
which also has a negative path coefficient, as expected. These three variables explain a substantial proportion of
2
variance in SWCOST. The R -value of SWCOST is 38.6 percent, which is also highly significant.
With respect to the control variables, sector did not have a significant impact on assimilation. Hence, it appears that
there is no significant difference between public and private organizations with respect to the assimilation of OSSS.
The other two control variables (i.e., organization size and the size of the IT department) have a significant influence
on assimilation. The path coefficient of ORGSIZE is negative, meaning that small organizations are more likely to
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Table 5: Evaluation of Structural Models
Theoretical
Full Model
Model
ACCSC → ASSIMILATION
.078
.035
EXTSUP → ASSIMILATION
.065
.083
SWCOST → ASSIMILATION
-.159**
-.128*
TRIAL → ASSIMILATION
-.006
.028
PBS → ASSIMILATION
.310***
.392***
PREL → ASSIMILATION
.160*
.177**
PSWC → ASSIMILATION
.021
.027
EXTSUP → SWCOST
-.153*
-.153*
PBS → SWCOST
-.390***
-.390***
PSWC → SWCOST
-.292***
-.292***
SECTOR → ASSIMILATION
-.001
ITDEP → ASSIMILATION
.340***
ORGSIZE → ASSIMILATION
-.132*
R2 ASSIMILATION
F
Significance

.490
19.15
p < .0001

Increase in R2 ASSIMILATION
F
Significance
Significance: *p < .05, **p < .01, ***p < .001

Control Model

.058
.564***
-.365***

.424
21.22
p < .0001

.167
13.81
p < .0001

6.7%
8.68
p < .0001

32.3%
18.02
p < .0001

Figure 2. Results of PLS Analysis
adopt OSSS. On the other hand, ITSIZE has a positive path coefficient, meaning that organizations with a large IT
department (in terms of the number of servers) are more likely to adopt OSSS. Hence, the size of the organization
and the size of the IT department have an opposite effect on assimilation. Based on the significance and size of the
path coefficients, it appeared that the size of the IT department was the dominant factor. In order to obtain more
insight into the influence of these factors on assimilation, we developed a measure of IT intensity, defined as the
ratio between the number of servers and the number of employees in the organization. A higher ratio indicates that
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the organization makes more intensive use of IT (since there are more servers per employee in the organization).
Results from the PLS analysis showed that this measure had a positive path coefficient and was highly significant
(β = .305, p < .001). The model explained 50.5 percent of the variance in assimilation, which is 8.1 percent more
2
than the theoretical model. This increase in R is highly significant (F = 33.01, p < .0001). In addition, the revised
model explains 1.5 percent more of the variance than the full model. These results indicate that organizations that
rely more strongly on IT will be more likely to adopt OSSS.

VII. DISCUSSION AND IMPLICATIONS
This study is the first to conduct a comprehensive quantitative investigation into the factors influencing the
assimilation of OSSS. The PLS analysis showed that the conceptual model explained a large proportion of the
variance in the OSSS assimilation stage reached by organizations. This suggests that the factors that were found to
be significant in this model are important determinants of the assimilation of OSSS.
A major finding of this study is that typical characteristics of OSS were not found to have a significant impact on the
assimilation of OSSS. Many claims have been made in IT trade press publications about various characteristics of
OSS that may have an influence on the adoption decision [Ven et al., 2008]. However, contrary to popular belief, we
found relatively little support for the impact of these factors on the assimilation of OSSS. For example, two factors
that can be considered typical characteristics of OSS, namely source code availability and trialability, were not
significantly related to the assimilation of OSSS. With respect to source code availability, it can be expected that
organizations do not view or modify the source code of OSSS frequently enough for its availability to be a strong
advantage. In addition, there are certain ways to obtain the source code of proprietary software as well. The results
for trialability may be explained by a number of reasons. First, given our focus on mature and well-known OSSS
products, organizations may not experience the need to try out the software before adopting it, since sufficient
information about these products is available. Second, it may be possible that trialability has an indirect effect on
assimilation. As mentioned in the summary of our qualitative study, we observed that the adoption of OSS was
frequently suggested by IT staff members who had personally built up experience with OSS in their personal time
and who act as boundary spanners for the organization. In this respect, the trialability of OSS may help, since
employees can download the software for free and experiment with it in their free time. Hence, it is not the
organization that will try out the software, but rather its employees in their personal time. Finally, organizations in our
qualitative study did not consider OSS to be easier to try out than proprietary software, since trial and demo versions
are also available for proprietary software [Ven and Verelst, in press]. This suggests that trialability is not considered
an important advantage of OSSS by organizations.
Overall, it appears that the external and internal knowledge on OSSS available to organizations is of primary
importance. The influence of external knowledge is reflected by the impact the availability of external support has on
switching costs. With respect to internal knowledge, it has been shown that the presence of boundary spanners has
both a direct and indirect impact on assimilation. In addition, the level of switching costs not only indicates to which
degree the technical resources (i.e., IT infrastructure) of the organization are compatible with OSSS; it also indicates
whether the human resources are compatible with the skills required for OSSS. The degree to which this knowledge
about OSSS is available to the organization determines the level of switching costs that would be associated with
the assimilation. The know-how of the organization on OSSS, therefore, seems to be an important consideration of
organizations. This finding is consistent with the concept of knowledge barriers [Attewell, 1992]. The introduction of
OSSS may face the organization with new skill requirements. The degree to which internal employees and external
parties (i.e., consultants and vendors) possess these skills, can help lower the barrier to organizations. Either the
organization can already rely on internal human resources, or it will need to buy these skills on the market.
Therefore, the introduction of OSSS seems to imply a process of organizational learning in which organizations gain
know-how on OSSS. Our finding that organizations that make intensive use of IT are more likely to adopt OSSS is
also consistent with this observation. These organizations can be assumed to be more involved in IT, and are better
able to build up new IT experience. As such, it may be easier for these organizations to assimilate OSSS. Our
results indicate, therefore, that the available knowledge on OSSS and the process of organizational learning are
more important considerations to organizations than the technical issues and benefits involved in using OSSS.
Literature suggests that the presence of boundary spanners is very important to organizations, as it allows them to
more easily acquire external knowledge and thus to lower knowledge barriers [Attewell, 1992; Cohen and Levinthal,
1990]. The presence of boundary spanners in the organization was indeed found to be the most important factor in
the assimilation of OSSS. This suggests that technical employees in the organization who are familiar with OSS will
suggest the use of OSSS when appropriate in the organization, based on their own experience. This way, these
employees are responsible for fulfilling the typical boundary spanning role: bringing the organization in contact with
external information and new technologies. With respect to the assimilation of OSSS, it is possible that management
does not always consider OSSS a viable alternative. However, when technical employees are able to demonstrate
its potential, decision makers may become convinced. In addition, these employees can help lower the switching
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costs involved in adopting OSSS. Given their knowledge on OSSS, these boundary spanners can advise decision
makers on which OSSS products to use, which can avoid a time-consuming selection process. Especially if decision
makers are insufficiently familiar with OSS, finding a suitable OSSS product may require considerable effort. These
employees will also require less training, given the fact that they are already familiar with OSSS. The presence of
boundary spanners may also help in convincing other staff members to accept OSSS, if it is incompatible with their
current knowledge or skills, especially if the opinion of these boundary spanners is valued by the other members of
the IT staff.

Theoretical Contributions
This study contributes to theory in a number of ways. First of all, we have made an important contribution to the
literature on OSS. Several authors have pleaded for additional studies on the organizational adoption of OSS [e.g.,
Feller et al., 2006; Morgan and Finnegan, 2010; Niederman et al., 2006]. We have addressed this call in literature by
investigating the assimilation of OSSS and offer more insight into this phenomenon. This study represents the first
attempt to conduct a comprehensive quantitative investigation into the factors influencing the assimilation of OSSS.
The conceptual model was based on the TOE framework, and our measurement instrument was subjected to a
rigorous validation procedure. The end result is a parsimonious model that explains how seven factors influence the
assimilation of OSSS. The fact that the model exhibits a good model fit suggests that the factors included in this
model are strong determinants of the assimilation of OSSS. Investigation of the structural model also showed that
the model closely reflects the findings of our preceding qualitative study. Interestingly, our results questions many
claims that have been made with respect to the adoption of OSS in IT trade press publications. This indicates that
the reasons that influence the assimilation of OSSS may be different from what is frequently assumed.
Another noteworthy fact is that we have found that the assimilation of OSSS is predominantly influenced by the
availability of internal and external knowledge of OSSS. This is remarkable, given the fact that OSSS is already wellknown, stable, and relatively widely diffused among organizations. It could have been expected that knowledge on
these OSSS products would be more readily available to organizations. However, it appears that the skills that are
required for these OSSS products may still be rather difficult to obtain by some organizations. Based on this
observation, it may be possible that the availability of knowledge will also be very important when adopting other
types of OSS products. Adopting open source desktop software (e.g., an office suite such as OpenOffice.org) or
open source enterprise software (e.g., ERP and CRM software such as Compiere or SugarCRM) is likely to have a
much larger impact on the organization. While the impact of the adoption of OSSS is mainly limited to the IS
department, these latter types of OSS have an impact on the whole organization. Adopting and implementing these
OSS products may also be more difficult, as relatively few organizations have already adopted them, and thus less
knowledge is available on these products.

Managerial Implications
Our study also has several practical implications. First, our conceptual model provides managers with a limited set of
factors that have empirically been shown to be important facilitators for the assimilation of OSSS. Managers who are
considering adopting OSSS may take these factors into account and take appropriate measures for facilitating the
assimilation of OSSS. This way, they can allocate resources more effectively to increase the use of OSSS, instead
of focusing on often-cited criteria that are less relevant to the assimilation process. The model also shows which
types of organizations are more likely to assimilate OSSS. Managers can take the factors included in the model into
account when deciding whether the organization has the ability to adopt OSSS, and why they might do so. In
addition, the results are also relevant for consultants, as it may provide them with more information on whether and
why to recommend OSSS to organizations.
Second, it was shown that the presence of boundary spanners in the organization is very important for the
assimilation of OSSS. This finding has important implications for organizations. Our results suggest that technical
employees frequently recognize the potential of using OSSS in the organization. In this regard, the assimilation of
OSSS is often a bottom-up initiative. Within the context of OSSS, boundary spanners may be useful in bringing
OSSS to the attention of decision makers, especially when management is insufficiently familiar with OSS. By
leveraging the knowledge of boundary spanners, organizations may be able to innovate more effectively. Hence,
managers may wish to develop procedures as to how the knowledge of boundary spanners can be leveraged,
developed and managed. They may, for example, want to decide to encourage the emergence of informal groups of
these boundary spanners, if the organization intends to increase its use of OSSS.

Limitations and Future Research
Our study also has a number of limitations. The main limitation of our research is that it focused on Belgian
organizations. Hence, we cannot safely generalize our finding to other countries or regions. Future studies could
investigate to which degree our findings can be generalized to other settings. A related limitation is that we focused
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only on the assimilation of OSSS. As a result, our findings do not necessarily hold for other types of OSS, such as
open source desktop software. Therefore, future studies could determine if our results are also applicable to other
types of OSS. Since the availability of internal and external knowledge may also be important for the adoption of
other types of OSS, the conceptual model developed in this study might provide a foundation for such future studies.
Another limitation of this study is related to the theoretical framework used in this study. During the qualitative study
that preceded this quantitative study, we decided to use the TOE framework, since this is an appropriate framework
for exploratory research. The same framework was used in this quantitative study. However, the use of a stronger
theoretical framework could have provided a richer insight in our data. Therefore, it would be interesting for future
studies to try to build on the results from this study and study the adoption of OSS using a strong theoretical
foundation.

VIII. CONCLUSION
This research addresses the organizational adoption of OSSS. Although OSS has received much attention in the IT
trade press, it remains unclear whether common perceptions and widely claimed advantages of OSS have an
impact on the organizational adoption decision. To investigate this issue, we have developed and tested a
conceptual model that describes a number of factors which were hypothesized to influence the assimilation of
OSSS. We collected data from 210 Belgian organizations to test our hypotheses. The results showed strong support
for our conceptual model and the proposed hypotheses. The set of identified factors was able to account for a large
portion of the variance in the assimilation of OSSS. Surprisingly, our results suggest that the assimilation of OSSS is
not driven primarily by the technical characteristics of OSS. Instead, the availability of internal and external
knowledge were found to be of primary importance in the assimilation of OSSS. Our findings suggest further that
boundary spanners play a crucial role in the assimilation of OSSS by suggesting the use of OSSS in the
organization when appropriate and by providing the organization with the knowledge required to adopt and
implement OSSS. Further, we expect that the availability of knowledge may also be important when adopting other
types of OSS—such as open source desktop software or open source enterprise software—since these types of
OSS products have a much larger impact on the organization. Therefore, the conceptual model developed in this
study could provide a solid foundation for future studies investigating the organizational adoption of other types of
OSS.
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APPENDIX: MEASUREMENT ITEMS
Software Cost (PSWC) [LaRose and Hoag, 1996]
b
1. OSSS can be used to realize cost savings.
2. OSSS can be acquired at a lower price than proprietary software.
3. Upgrades for OSSS can be acquired at a lower price than proprietary software.
c
4. OSSS has lower initial costs than proprietary software.
b
5. The license costs of OSSS are lower than those of proprietary software.
Reliability (PREL) [Goodhue and Thompson, 1995; Wixom and Todd, 2005]
a
1. OSSS is subject to unexpected down times.
a
2. OSSS is subject to frequent problems and crashes.
3. OSSS operates reliably.
4. We can count on OSSS to be ―up‖ and available most of the time.
Trialability (TRIAL) [Karahanna et al., 1999; Moore and Benbasat, 1991]
1. Before deciding on whether or not to adopt OSSS, we would be able to use it on a trial basis.
2. Before deciding on whether or not to adopt OSSS, we would be able to properly try it out.
3. We would be permitted to use OSSS on a trial basis long enough to see what it can do.
c
4. We are able to test OSSS as necessary.
c
5. We can have OSSS for long enough periods to try it out.
Usefulness of Access to Source Code (ACCSC)
b
1. The availability of the source code of OSSS provides more trust in the program.
b
2. The availability of the source code of OSSS is a benefit.
b
3. We find the availability of the source code of OSSS useful.
b
4. It is convenient to have access to the source code of OSSS.
b
5. In general, we find it valuable to have access to the source code of OSSS.
Presence of Boundary Spanners (PBS) [Rai and Patnayakuni, 1996; Srinivasan et al., 2002]
a
1. OSSS has no strong advocates here.
2. There are one or more people here who are pressing for OSSS usage.
3. Employees make an effort to convince managers of the benefits of OSSS.
4. There are one or more people in our organization who are pushing for OSSS very enthusiastically.
a
5. Nobody in our organization has taken the lead in pushing for adoption of OSSS.
External Support Availability (EXTSUP) [Igbaria et al., 1997; Li et al., 2005; Premkumar and Roberts, 1999]
1. An external party is available for providing support for OSSS products.
2. Guidance is available to me in the selection of hardware and software for OSSS products.
3. There are businesses which provide technical support for effective use of OSSS.
4. Our organization can access external vendors who can provide support for OSSS deployment.
5. Our organization can access external consultants who can provide support for OSSS deployment.
c
6. Our organization can access external freelance IT people who can provide support for OSSS deployment.
Switching Costs (SWCOST) [Heide and Weiss, 1995; Li et al., 2005; Ping, 1993]
1. Acquiring OSSS would require significant cost in retraining a large number of our employees.
2. Developing procedures to deal effectively with OSSS would take a lot of time.
3. Generally speaking, the cost to switch to OSSS would be high.
4. Considering everything, the cost to stop using the existing software and start using OSSS would be high.
5. Developing working relationships with new vendors for OSSS would be a time-consuming process.
Legend
a
: Reversely scored item.
b
: Item developed specifically for this study.
c
Item removed based on assessment of measurement model.
All items were measured using a 7-point Likert scale with each point labeled: (1) Strongly Disagree; (2) Disagree; (3)
Rather Disagree; (4) Neither Agree Nor Disagree; (5) Rather Agree; (6) Agree; (7) Strongly Agree.
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